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Both immature cortical thymocytes and mature peripheral 
T cells may be induced to undergo apoptosis by ligation of 
the T cefl antigen receptor (TCR). Intrathymic deletion is 
dearly an important mechanism by which the T ceO system 
is rendered tolerant to many serf-antigens, whie the function 
of peripheral deletion is less dear. One possttfty is (hat 
peripheral deletion is the mechanism that brings immune 
responses to a dose after antigen has been deared; another 
is that peripheral deletion b observed only with doses of 
antigen that are supraoptimal for inducing an effective TceB 
response; a third is that sett-re active T ceQs that evade cfonaJ 
deietton in the trryrrttjs are sub^ 
tton to maintain seff-toterance in the periphery. Peripheral 
TceB dotation could serve several or ail of these functions. 

Distinct apoptosis mechanisms act during the deletion of 
immature and mature T cells. Overexpression of 6cf2 in 
transgenic mice has little effect on totrathymic donaf dele- 
tion, but inhtoits superantfym-tooXic^ 
tx*i<Sentrnanetat.1991;Strasser*^^ 
and Abbas (1994 [this issue of irnmunAytJ have shown a 
dear difference between intrairrymic and peripheral T cefl 
deletion in the requirement for the cell surface molecule Fas, 
ateokr>ownasAFN>1c<C095.tothlsp 
transgenic mouse line has been crossed with the far mutant, 
which does not express Fas due to a mutation in which 
insertion of a transposes disrupts the Fas gene (Watanabe- 
Fukunaga et a!.. 1992a). Injection of the specific antigenic 
peptide results in inUathymic and peripheral T ce* deletion 
in TCR transgenic, but otherwise normal, animals; whereas 
in TCR transgenic tor/tor homozygotes there b intrathymic 
but not peripheral deletion. 

This experiment krvts together a number of previous stud- 
ies in which different aspects of T ceR deletion were charac- 
terized in tor mutant mice. Several groups have analyzed 
the endogenous superantigen-induced intrathymic clonal 
deletion of T cefts expressing TCR VJJ genes; in general, 
this form of deletion is not compromised by the tor mutation 
(Kotztn et at. 1988; Singer et at. 1989). although there b 
a clonal deletion defect due to genetic background abnor- 
malities In MRL-fcr mice (Smyth et ai., 1992). In ^-homo- 
zygous TCR transgenic mice that expressed the anb*-HY/ 
O* TCR on COT celts, male mice were able to delete the 
sell-reactive triymocytes despite the lack of Fas (Zhou et al.. 
1 99 1 ). In contrast whHe injection of the exogenous suporan- 
tigen staphylococcal enterotoxm B into normal mice results 
h transient T ceU expansion followed by massn* peripheral 
dotation, the same procedure in tor mutant mice lead to a 
sustained expansion without deletion (Scott et at. 1993). 
The Singer and Abbas paper shows that these differences 
are not contingent on the antigenic system, since both thy- 


mic deletion and failure to delete mature T cefts occur In 
the same animals with the same peptide antigen. 

The irrelevance of Fas In Intrathymic clonal deletion b 
surprising, since among normal tissues the thymus ex- 
presses the highest level of Fas mRNA (Walanabe- 
Fukuriagaetat. 1992b). One possiWfityb thai Fas btodeed 
important in the thymus, but not as an agent of donal dele- 
tion. Many triymocytes die because they fail to express a 
TCR with sufficient affinrry forthyrnicmaj^ 
complex (MHC) class I or dass II molecules. These cefts 
unresponsive to thymic positive selection have been pro- 
posed to d»e*of riegtecf (von Boehmer, 1986).btf ftbrjossi- 
bte that thb neglect, which censistsof thefaitoretoiecerve 
a survival and maturation signal through the TCR, allows 
them to iecerv» an apoptotic si^ 
cute. One could imagine two catecpries of neglected eels: 
those In which gene rearrangement tafls to generate a 
TCRo0. and those in which the TCR, once generated, has 
insignificant affinity for MHC Bgands present in the thymus. 
Experiments to antiW/D^eactrve TCfloU fransgenic (+/+) 
versus fer mice suggest that c*x» an o£TCTr»as been gen- 
erated, posffive selection actsric^^ 
thymocytes (Zhou et at, 1 991 ; Sttiianetet.1992).a!trK>ugh 
there b no consensus as regards the subsequent fate of 
these cefls. While the oenerftod of TOTpostove thymocytes 
b Increased in tor mice, thb increase b abrogated by the 
presence of a TGR& transgene (Znou et at, 1993). From 
this, one might argue that any rcrfe for Fas in the thymus must 
be to TCR-negative cells prior to p tocus reanangement 
PossBxy Fas-mediated apoptosis removes thymocytes that 
fal to make an in-frame 0 rearrangement A direct test of 
thb idea would be to cross tpr with TCRMeftcient mice. 
Such mice should not exhiba the earty oevotoprnenlal a/Test 
seen in TCRf>4efoerit but otherwise normal mice (Moro- 
baerts et at, 1992); instead, immature cortical-type thymo- 
cytes should accumulate. Such an experiment must be in 
the works, but it would take courage to bet on the result 

ft b dfficut to postulate an Important function for Fas in 
thymocyte maturation for another reason: the thymus does 
not express the known Fas figand (Fast). Thb molecule, 
hc^notogous to TNFa and TNFp (tTo), was recently identi- 
fied by its abSty to bind to a soluble form of Fas (Soda et 
at, 1993). Fast b Beefy to be the orty important igand of 
Fas, since the gk$ rmrtation. wr^ causes a rjfienotype es- 
sentiaRy identical to tor. b due to a point mutation in the 
FasL gene fjakahashi et at.. 1994). The abnormal pheoo- 
type consists of a multisystem autoinimune disease accom- 
panied by the aocumulatjon of hu^rmimbefSOfftmctionaBy 
incompetent, COVC06 negative. TCfla^-expressing T cefls 
(Davidson et at, 1986). Tnese cefls have, at times, been 
attributed to an abnormal T eel maturation pathway that 
exists side-bystoe wfth normal development in tor rnice; to 
the expansion of an extjathymic T eel devetopment path- 
way; and to faSure to destroy trrymocytes rejected by intra- 
mvTnfo selection processes (Budd et al., 1987; OhteWetat. 
1990. 1992; Singer and Trieoflopoutos, 1990). But ft now 
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T eel deletion could serve several or al of these sjncSons. 

Cfetind apoptosis iitechanisrns act during the dotation of 
immature and mature T cess. Overexpression of bcf-2 in 
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and Abbas (1994 ftvs issue of Jmrnunlyfi have shown a 
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ies in which different aspects of T eel deletion were charac- 
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abundant populations of T cefls. Experiments « sub sys- 
tems have shovm either transient T cell expanse foflovved 
by deletion, or peripheral deletion as ^ «^f^ 
response. We are left to wonder whether phys^icallyinv 
portant immune phenomena, such as the saturation ol 
nwmoryT cells, will occur in the daustrophobicerivuorin^ 
of a mouse where every Ted expresses the same antigen 
receptor. 
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